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Preface

As an additional resource to help school divisions develop curricula aligned to the 2001 Mathematics Standards of Learning, the Virginia
Department of Education has developed sample scope and sequence documents in kindergarten through grade eight and in core high school
courses. These sample documents provide guidance on how the essential knowledge and skills that are identified in the Standards of Learning
and the Standards of Learning Curriculum Framework may be introduced to students in a logical, sequential, and meaningful manner.

These sample scope and sequence documents are intended to serve as general guides to help teachers and curriculum developers align their
curricula and instruction to support the Standards of Learning. Each sample document is organized around specific topics to help teachers
present information in an organized, articulated manner. Also included are correlations to the Standards of Learning for that curricular area
for a particular grade level or course, as well as ideas for classroom assessments and teaching resources. 

The sample scope and sequence documents are not intended to prescribe how curriculum should be developed or how instruction should be
delivered. Instead, they provide examples showing how teachers and school divisions might present to students in a logical and effective
manner information that has been aligned with the Standards of Learning. School divisions that need assistance in developing curricula
aligned with the Standards of Learning are encouraged to consider the sample scope and sequence guides. Teachers who use the documents
should correlate the content identified in the guides with available instructional resources and develop lesson plans to support instruction.
 
Copies of the sample scope and sequence guides are available at http://www.pen.k12.va.us in both PDF and Microsoft Word formats. These
materials are copyrighted, and all rights are reserved. Reproduction of these materials for instructional purposes in Virginia classrooms is
permitted.

 

http://www.pen.k12.va.us/
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Introduction

Mathematics content develops sequentially in concert with a set of processes that are common to different bodies of mathematics knowledge.
The content of the Mathematics Standards of Learning supports four process standards as goals for students:  becoming mathematical
problem solvers, communicating mathematically, reasoning mathematically, and making mathematical connections.  These goals provide a
context within which to develop the knowledge and skills identified in the standards.

Students should be helped to make connections and to build relationships between algebra, arithmetic, geometry, discrete mathematics, and
probability and statistics.  Connections should be made to other subject areas and fields of endeavor through applications.  Using
manipulatives, graphing calculators, and computer applications to develop concepts should help students develop and attach meaning to
abstract ideas.  Throughout the study of mathematics, students should be encouraged to talk about mathematics, to use the language and
symbols of mathematics, to communicate, to discuss problems and problem solving, and to develop their competence and their confidence in
themselves as mathematics students.

This document is intended as a general guide to help teachers and schools frame a curriculum that incorporates the fundamentals of secondary
mathematics courses and to provide a correlation of those fundamentals to the Virginia Standards of Learning.  It is organized around specific
topics and includes correlations to the Mathematics Standards of Learning, as well as ideas for assessments and resources.  This document is
not intended as a script for either curriculum developers or instruction, but it will provide teachers and curriculum developers a place to begin
building a curriculum.

This document serves as one of many mathematics resources available to all teachers in the Commonwealth of Virginia, including Algebra
Instructional Modules, Geometry Instructional Modules, Connecting Algebra and Biology, Mathematics Standards of Learning for Virginia
Public Schools, the Standards of Learning Test Blueprints, the Standards of Learning Test Released Items, and the Mathematics Standards of
Learning Curriculum Framework.
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Overview of the Algebra I Standards of Learning Sample Scope and Sequence

Organizing Topics Related Standards of Learning

Using Algebraic Topics A.2, A.3, A.17

Linear Equations and Inequalities A.1, A.3

Systems of Equations A.4, A.9

Relations and Functions:  Linear A.5, A.6, A.7, A.8, A.15, A.16, A.18

Relations and Functions:  Quadratic A.5, A.10, A.11, A.12, A.13, A.14, A.15
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Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Organize a set of data. A.17

Calculate the mean, median, mode, and range
of a set of data.

A.17

Use the calculated values for mean, median,
mode, and range, stem-and-leaf, and box-and-
whisker plots to compare and contrast two
sets of data.

A.17

Describe the relationships between and
among data sets.

A.17

Use algebraic expressions to describe
mathematical relationships.

A.2

Evaluate algebraic expressions for a given
replacement set using order of operations.

A.2

Create and interpret pictorial representations
for simplifying expressions.

A.3

Using Algebraic
Concepts

Justify the steps in evaluating algebraic
expressions using the commutative,
associative, and distributive properties.

A.3

Individual quizzes
Group quizzes
Tests
Projects
Investigations
Portfolios
Student presentations
Questioning strategies
Peer evaluations

• Mathematics SOL Teacher
Resource Guide
http://www.pen.k12.va.us/V
DOE/Instruction/math_resou
rce.html

• SOL Test Blueprints

• SOL Test Released Items

• Virginia Algebra Resource
Center
http://curry.edschool.virginia
.edu/k12/algebra 

• NASA
http://spacelink.nasa.gov/.ind
ex.html

• The Math Forum
http://forum.swarthmore.edu/

• 4teachers
http://www.4teachers.org

• Appalachia Educational
Laboratory (AEL)
http://www.ael.org/pnp/index
.htm 

• Eisenhower National
Clearinghouse
http://www.enc.org/

http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://curry.edschool.virginia.edu/k12/algebra
http://curry.edschool.virginia.edu/k12/algebra
http://spacelink.nasa.gov/index.html
http://spacelink.nasa.gov/index.html
http://forum.swarthmore.edu/
http://www.4teachers.org/
http://www.ael.org/pnp/index.htm
http://www.ael.org/pnp/index.htm
http://www.enc.org/
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Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Introduce solving multistep linear equations
by briefly reviewing one-step and two-step
equation solving.

A.1

Create and interpret pictorial and concrete
representations and justifications for solving
equations.

A.3

Solve multistep equations by using:
• commutative properties
• associative properties
• distributive property
• order of operations
• addition and multiplication properties of

equality
• closure property
• identity and inverse properties
• reflexive, symmetric, and transitive

properties of equality
• substitution property of equality.

A.1/A.3

Use the properties listed above to justify steps
in solving equations.

A.3

Linear
Equations and
Inequalities

Solve literal equations (formulas) and implicit
equations for a specified variable.

A.1

Individual quizzes
Group quizzes
Tests
Projects
Investigations
Portfolios
Student presentations
Questioning strategies
Peer evaluations

• Mathematics SOL Teacher
Resource Guide
http://www.pen.k12.va.us/V
DOE/NewHome/pressreleas
es/apr1901.html

• SOL Test Blueprints

• SOL Test Released Items

• Virginia Algebra Resource
Center
http://curry.edschool.virgini
a.edu/k12/algebra 

• NASA
http://spacelink.nasa.gov/.in
dex.html

• The Math Forum
http://forum.swarthmore.ed
u/

• 4teachers
http://www.4teachers.org

• Appalachia Educational
Laboratory (AEL)
http://www.ael.org/pnp/inde
x.htm 

http://www.pen.k12.va.us/VDOE/NewHome/pressreleases/apr1901.html
http://www.pen.k12.va.us/VDOE/NewHome/pressreleases/apr1901.html
http://www.pen.k12.va.us/VDOE/NewHome/pressreleases/apr1901.html
http://curry.edschool.virginia.edu/k12/algebra
http://curry.edschool.virginia.edu/k12/algebra
http://spacelink.nasa.gov/index.html
http://spacelink.nasa.gov/index.html
http://forum.swarthmore.edu/
http://forum.swarthmore.edu/
http://www.4teachers.org/
http://www.ael.org/pnp/index.htm
http://www.ael.org/pnp/index.htm
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Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Confirm algebraic solutions to equations
using the functions of a graphing calculator.
• In an implicit equation, graph each side of

the equation separately but on the same
set of axes and find the coordinates of the
point of intersection.

• In an explicit equation, graph the equation
and find the x-intercept.

A.1

Solve linear inequalities in one variable. A.1

Justify steps in solving linear inequalities
using properties of real numbers and order.

A.3

Linear
Equations and
Inequalities
(continued)

Graph the solution to a linear inequality in the
coordinate plane.

A.1

• Eisenhower National
Clearinghouse
http://www.enc.org/

• Algebra Instructional
Modules: 
Solving Equations in One
Variable  p. 1

Solve a system of linear equations
algebraically to find the ordered pair that
satisfies both equations simultaneously and
solves the system. Use the substitution or
elimination techniques to solve the system.

A.9 Systems of
Equations

Solve a system of linear equations graphically
by graphing the equations on the same set of
axes and finding the coordinates of the point
of intersection.

A.9

Individual quizzes
Group quizzes
Tests
Projects
Investigations
Portfolios
Student presentations
Questioning strategies
Peer evaluations

• Mathematics SOL Teacher
Resource Guide
http://www.pen.k12.va.us/V
DOE/Instruction/math_resou
rce.html

• SOL Test Blueprints

• SOL Test Released Items

• Virginia Algebra Resource
Center
http://curry.edschool.virginia
.edu/k12/algebra

http://www.enc.org/
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://curry.edschool.virginia.edu/k12/algebra
http://curry.edschool.virginia.edu/k12/algebra
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Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Decide if the solution to a system of equations
is reasonable.

A.9

Interpret the solution to a system of equations
that describes a practical situation in terms of
the practical situation.

A.9

Determine if a system of linear equations has
one solution, no solution, or infinitely many
solutions.

A.9

Interpret the number of solutions to a system
of equations in terms of the graph of the
system and the geometry of the lines.

A.9

Use matrices to organize data arising from
applications in business, industry, and
consumerism.

A.4

Add and subtract matrices. A.4

Multiply a matrix by a scalar factor. A.4

Systems of
Equations
(continued)

Represent a system of linear equations as a
matrix.

A.4

• NASA
http://spacelink.nasa.gov/.ind
ex.html

• The Math Forum
http://forum.swarthmore.edu/

• 4teachers
http://www.4teachers.org

• Appalachia Educational
Laboratory (AEL)
http://www.ael.org/pnp/index
.htm

• Eisenhower National
Clearinghouse
http://www.enc.org/

• Algebra Instructional
Modules:  

− Linear REAL Problems
p. 24

− Matrices  p. 72
− Matrices and the Square

Patio  p. 75

http://spacelink.nasa.gov/index.html
http://spacelink.nasa.gov/index.html
http://forum.swarthmore.edu/
http://www.4teachers.org/
http://www.ael.org/pnp/index.htm
http://www.ael.org/pnp/index.htm
http://www.enc.org/


Algebra I Standards of Learning Sample Scope and Sequence

Virginia Department of Education Algebra I
5

Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Describe slope as a constant rate of change. A.7

Recognize and describe a line with a slope
that is positive, negative, or zero.

A.7

Using the line y = x as a reference, generalize
the effect of changes in the equation on the
graph of the line.  Use the graphing calculator
to facilitate development of this concept.

A.6/A.7

Characterize the changes in the graph of the
line as translations, reflections, and dilations.

A.6

Calculate the slope of a line given:
• the coordinates of two points on the line
• the equation of the line
• the graph of the line.

A.7

Recognize and describe a line with a slope
that is undefined.

A.7

Given the equation of a line, solve for the
dependent variable and graph:
• using transformations 
• using the slope and y-intercept
• using the x-intercept and y-intercept.

A.6

Relations and
Functions:
Linear

Graph an inequality in two variables. A.6

Individual quizzes
Group quizzes
Tests
Projects
Investigations
Portfolios
Student presentations
Questioning strategies
Peer evaluations

• Mathematics SOL Teacher
Resource Guide
http://www.pen.k12.va.us/V
DOE/Instruction/math_resou
rce.html

• SOL Test Blueprints

• SOL Test Released Items

• Virginia Algebra Resource
Center
http://curry.edschool.virginia
.edu/k12/algebra 

• NASA
http://spacelink.nasa.gov/.ind
ex.html 

• The Math Forum
http://forum.swarthmore.edu/

• 4teachers
http://www.4teachers.org

• Appalachia Educational
Laboratory (AEL)
http://www.ael.org/pnp/index
.htm

• Eisenhower National
Clearinghouse
http://www.enc.org/

http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://curry.edschool.virginia.edu/k12/algebra
http://curry.edschool.virginia.edu/k12/algebra
http://spacelink.nasa.gov/index.html
http://spacelink.nasa.gov/index.html
http://forum.swarthmore.edu/
http://www.4teachers.org/
http://www.ael.org/pnp/index.htm
http://www.ael.org/pnp/index.htm
http://www.enc.org/
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Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Write the equation of a line given:
• the coordinates of two points on the line
• the slope and the y-intercept of the line
• one point on a vertical line
• one point on a horizontal line
• the graph of the line.

A.8

Given a set of data points in a table, on a
graph, or from a practical problem, write the
equation of a line of best fit.

A.16

Using the equation of the bestfit line, make
predictions about unknown outcomes.

A.16

Recognize and describe direct variation from
a graph or a table of values.

A.18

Given a set of data, determine whether a
direct relationship exists and write the
equation for the variation, if one exists.

A.18

Identify the domain and range for a linear
relation when given a set of ordered pairs, a
table, a mapping, or a graph.

A.15

Relations and
Functions:
Linear
(continued)

Identify whether or not a linear relation is a
function and justify the classification.  Data
may be presented as a set of ordered pairs, a
table, a mapping, or a graph.

A.15

• Algebra Instructional
Modules:
− Investigating

Transformations  p. 5

− Match the Equation,
Graph, and Table  p.16

− Equation of a Line from a
Graph  p. 21

− Linear REAL Problems
p. 24

− Patterns  p.  54
− Square Patio Patterns

p. 56
− Line of Best Fit  p. 79
− Inverse Variations  p. 62
− Domain and Range  p. 60



Algebra I Standards of Learning Sample Scope and Sequence

Virginia Department of Education Algebra I
7

Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Compare and contrast relations and functions. A.15

Analyze a set of data for the existence of a
pattern that defines the change relating input
and output values.  Represent the pattern
symbolically and graphically and determine
whether or not the relation is a function.

A.5

For each value, x, in the domain of f, find
f(x).  

A.15

Relations and
Functions:
Linear
(continued)

Identify the zeros of the function algebraically
and graphically.

A.15

Identify the base, exponent, and coefficient of
a monomial.

A.10

Recognize polynomials and classify them
according to the number of terms they have or
by the degree of the polynomial.

A.11

Develop the laws of exponents using the
graphing calculator and pattern recognition.
Generalize the patterns and represent the
patterns symbolically.

A.5/A.10

Polynomials

Express very large numbers and very small
numbers using scientific notation.

A.10

Individual quizzes
Group quizzes
Tests
Projects
Investigations
Portfolios
Student presentations
Questioning strategies
Peer evaluations

• Mathematics SOL Teacher
Resource Guide
http://www.pen.k12.va.us/V
DOE/Instruction/math_resou
rce.html

• SOL Test Blueprints

• SOL Test Released Items

• Virginia Algebra Resource
Center
http://curry.edschool.virginia
.edu/k12/algebra

http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://curry.edschool.virginia.edu/k12/algebra
http://curry.edschool.virginia.edu/k12/algebra
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Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Use pattern recognition and algebra
manipulatives to develop strategies for
adding, subtracting, and multiplying
monomials, binomials, and polynomials.

A.5/A.11

Find the quotient of polynomials. A.11

Use algebra manipulatives to develop
strategies for adding and subtracting
polynomials.

A.11

Add, subtract, multiply, and divide numbers
written in scientific notation.

A.10

Simplify expressions involving polynomials. A.11

Identify common factors in polynomial
expressions and use the distributive property
to rewrite the expressions in factored form.

A.12

Use the patterns recognized and generalized
in multiplying polynomials to develop
patterns in reverse for factoring.

A.5/A.12

Polynomials
(continued)

Factor first and second degree polynomials
completely.

A.12

• NASA
http://spacelink.nasa.gov/.ind
ex.html

• The Math Forum
http://forum.swarthmore.edu/

• 4teachers
http://www.4teachers.org

• Appalachia Educational
Laboratory (AEL)
http://www.ael.org/pnp/index
.htm

• Eisenhower National
Clearinghouse
http://www.enc.org/

• Algebra Instructional
Modules: 

 Factoring  p. 46

http://spacelink.nasa.gov/index.html
http://spacelink.nasa.gov/index.html
http://forum.swarthmore.edu/
http://www.4teachers.org/
http://www.ael.org/pnp/index.htm
http://www.ael.org/pnp/index.htm
http://www.enc.org/
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Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Solve quadratic equations graphically by
graphing the equation and finding the x-
intercepts of the graph.  The x-intercepts are
the real roots or solutions of the equation.

A.14

Solve quadratic equations algebraically by
factoring (zero product property) or by using
the quadratic formula.  Factors may be found
algebraically and confirmed graphically or
may be found graphically and confirmed
algebraically.

A.14

Estimate the square root of a number to the
nearest tenth.

A.13

Write the square root of a whole number in
simplest radical form.  

Use a calculator to find decimal
approximations of radical expressions.

A.13

A.13

Relations and
Functions:
Quadratic

Determine the domain and range of quadratic
relations.

A.15

Individual quizzes
Group quizzes
Tests
Projects
Investigations
Portfolios
Student presentations
Questioning strategies
Peer evaluations

• Mathematics SOL Teacher
Resource Guide
http://www.pen.k12.va.us/V
DOE/Instruction/math_resou
rce.html

• SOL Test Blueprints

• SOL Test Released Items

• Virginia Algebra Resource
Center
http://curry.edschool.virginia
.edu/k12/algebra 

• NASA
http://spacelink.nasa.gov/.ind
ex.html

• The Math Forum
http://forum.swarthmore.edu/

• 4teachers
http://www.4teachers.org

• Appalachia Educational
Laboratory (AEL)
http://www.ael.org/pnp/index
.htm

• Eisenhower National
Clearinghouse
http://www.enc.org/

http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://www.pen.k12.va.us/VDOE/Instruction/math_resource.html
http://curry.edschool.virginia.edu/k12/algebra
http://curry.edschool.virginia.edu/k12/algebra
http://spacelink.nasa.gov/index.html
http://spacelink.nasa.gov/index.html
http://forum.swarthmore.edu/
http://www.4teachers.org/
http://www.ael.org/pnp/index.htm
http://www.ael.org/pnp/index.htm
http://www.enc.org/
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Organizing
Topic

Essential Knowledge and Skills Related
SOL

Sample Classroom
Assessment Methods

Sample Resources

Relations and
Functions:
Quadratic
(continued)

For values of x in the domain of a function,
find the associated values of f(x) in the range
of the function.

A.15 • Algebra Instructional
Modules:
− Solving Quadratics

Graphically  p. 38

− Domain and Range  p. 60

Additional
Topics in
Algebra I

These topics are not assessed on the Algebra I
end-of-course assessment, but they may be
used to enhance knowledge of some topics in
Algebra I and to bring closure to the course.

• Solve systems of equations using matrix
manipulation.

• Solve compound inequalities.

• Solve systems of inequalities.

• Examine the effects of transformations on
the graphs and equations of polynomial
functions.

• Develop the distance formula as an
application of the Pythagorean Theorem.  


